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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide n 
liquid crystal display device 
automatically adjusting contrast and 
brightness/darkness of an image so as to 
come near to the state before the 
adjustment, accompanying the 
adjustment of luminance of a back light. 
SOLUTION: This device is provided with 
a transmission type liquid crystal 
display element 2 capable of changing a 
transmissivity according to display 
information, an electronic circuit 
driving the transmission type liquid 
crystal display element 2 and a back 
light device 1 having plural light 
sources and capable of independently 
turning on/off . respective light sources.. And the electroni.c circuit is 
provided with a contrast enhanced function 108, 109 automatically 
adjusting the contrast to be in an optimum state matching with that when 
the luminance of the back light device 1 is changed. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal 
display with which an operator has back light equipment equipped with two 
or more light sources which can be turned on and off to arbitration. 

[0002] 

[Description of the Prior Art] Conventionally, low-power~ization of the 
liqu id crystal display as displays, such as a personal computer and a word 
processor, is performed by having the sleep function to switch off a back 
light etc., when the actuation signal from the thing to perform by 
adjustment of brightness or contrast or a fixed time amount operator is 
not sent, 
[0003] 

[Problem(s) to be Solved by the Invention] However, when the volume Jor 
adjustment adjusts brightness, since it changes while it has been fixed, 
and a display image becomes dark and it is hard coming to check contrast 
by looking, it is doubled, also performs adjustment of contrast, and it 
must be made to have to become light and darkness equivalent to the image 
before adjustment, and it is complicated. 



[0004] Moreover, although it has a sleep function, since a back light puts 
out zhe light, there is inconvenience that an operator cannot check the 
contents of a display in a case. 

[0005] With adjustment of the brightness of a back light, the technical 
problem of this invention is in offer of the liquid crystal display with 
which contrast is also adjusted automatically so that it may become near 
before also adjusting the light and darkness of an image. 

[0006] 

[Means for Solving the Problem] The liquid crystal display concerning this 
invention is characterized by the transparency mold liquid crystal 
display component to which permeability can be changed according to 
display information, the electronic circuitry which drives this 
transparency mold liquid crystal display component, and having two or more 
light sources and having separately back light equipment which can be 
turned on and off, respectively. 

[0007] And said electronic circuitry has the contrast en hunger strike 
function adjusted to the optimal condition for a contrast automatic target 
according to it, if the brightness of back light equipment is changed. 
[0008] Since [operation] this invention is constituted as mentioned above, 
by carrying out each turning on and off of the light source of back ] ight 
equipment, an operator can change the brightness of the image of a 
transparency mold liquid crystal display component, and can aim at power 
saving of power. And if brightness changes, even if a contrast en hunger 
strike function will work, a display image will be adjusted to the contrast 
doubled with brightness and it will lower the brightness of back light 
equipment, a thing almost comparable before the light and darkness of an 
image lower brightness is obtained. 
[0009] 

[Embodiment of the Invention] Hereafter, based on a drawing, the example 
of a gestalt of operation of this invention is explained. 
[0010] Drawing 1 shows the example of a gestalt of operation of the liquid 
crystal display concerning this invention. As shown in drawing, this 
liquid crystal display is equipped with the back light equipment 1 for 
illuminating this while it has the display unit 111 of a transparency mold. 
LOOll] Moreover, as a circuit for driving back light equipment 1, while 
having an inverter 101, the modulated light circuit 102, the modulated 
light control circuit 103, and the back light control switch 104, it has 
the information signal impression circuit 105, the scan signal impression 
circuit 106, the drive control circuit 107, the image transformation 
circuit 108, the image transformation control circuit 109, and the graphic 
controller 110 as a circuit for displaying an image on the display unit 
111. 

[0012] Moreover, the liquid crystal display component 2, and said 
information signal impression circuit 105 and the scan signal impression 



circuit 106 which drives this are united, and the display unit 111 is 
constituted. 

[0013] As the liquid crystal display component 2 shown in the sectional 
view of drawing 2 , it has the glass substrates 4a and 4b of the pair 
arranged so that phase opposite may be carried out, and polarizing plates 
3a and 3b are stuck on the outside of these glass substrates 4a and 4b. 
Moreover, inside glass substrate 4a, the scan electrode which consists 
of ITO electrode 5a and metal electrode 6a is formed, inside glass 
substrate 4b, the protection-from^light metal 7, a color filter 8, and 
passivation 14 are arranged, it is, and the information electrode which 
consists of ITO electrode 5b and metal electrode 6b is formed in the bottom, 
[0014] Moreover, insulator layers 13a and 13b are covered by the scan 
electrode and information electrode bottom, respectively, and the 
orientation film 9a and 9b is further formed on these insulator layers 
13a and 13b, respectively. 

[0015] And between these substrates 4a and 4b, between orientation film 
9a and 9b, the tooth-space bead 10 and adhesives 1 1 are arranged correctly, 
and it is constituted so that spacing of a substrate may be kept constant. 
[0016] And this spacing is f i lied up with the ferroelectric liquid crystal 
12, and this ferroelectric liquid crysfar'l2 has. the memory effect holding 
the original stable state, when that optical stable state changes, 
predetermined information is displayed on a liquid crystal display 
component side and driver voltage is not impressed according to the driver 
voltage impressed to a scan electrode and an information electrode. 
Drawing 3 shows some sectional views of the gestalt of this operation. 
Said display unit 111 is contained in the housing 22, and the fluorescent 
lamp 25 is contained by 22 in this housing so that it may be located on 
all sides [ of back light equipment 1 ] in addition to this. 
[0017] After the light from a fluorescent lamp 25 is led to a light guide 
plate 26 by equipping the fluorescent lamp 25 with four pieces, the light 
guide plate 26, the reflecting plate 24, and the diffusion plate 23 grade 
and being reflected with a reflecting plate 24 as the light source, this 
back light equipment 1 is constituted so that it may be spread with the 
diffusion plate 23 and the display unit 111 may be irradiated by uniform 
brightness. In addition, the front plate 21 is arranged at opening of the 
upper part of a housing 22. 

[0018] And as shown in the scan electrode of said liquid crystal display 
component 2 at drawing 1 , while the scan signal impression circuit 106 
is connected and the information signal impression circuit 105 is 
connected to the information electrode of another side, the drive control 
circuit 107 is connected to these circuits 105 and 106. This drive control 
circuit 107 is connected to the graphic controller 110 and the image 
transformation control circuit 109 through the image transformation 
circuit 108. 



[0019] The image transformation control circuit 109 has the so-called 
contrast en hunger strike function to perform expansion (increment) of 
contrast, or control of contraction (reduction). A contrast en hunger 
strike function carries out linear change, and is uniquely applied also 
to the element of each color of red, green, and blue. All colors are turned 
to the corner of the whole input, it shifts, and the contrast between the 
field near black and the field near white is raised. 

[0020] Conveniently, expansion of contrast is realized by changing vhe 
value loaded to the look-up table of a color depiction table look apple 
unit. It is because the color depiction unit carried in the hardware of 
the arbitration used especially for contrast expansion is omissible. 
[0021] Contrast expansion is applied according to the relational 
expression showing a linear redoubling multiplier to each of R of each 
sample, G, and B value below. 
[0022] 

ROUT =(R1N-128) (* (256/h))+128 GOUT =(GIN-128) (* (256/h))+128 BOUT 
= (BIN-128) (* (256/h))+128 ~ here, h is the integer of the range of 1-128. 
[0023] Dr-aw i -1 shows the effect to which the contrast expansion lo an 
input pixel corresponds to the value of different h. 

[002'1] Below, an operation of the gestalt of this operation is explained. • 
[0025] When an operator operates the control switch 104 of back light 
equipment 1 and only the number of arbitration turns off a fluorescent 
lamp 25, the driver voltage by which a modulated light control signal is 
sent to the modulated light circuit 102 from the modulated light control 
circuit 103, and the modulated light circuit 102 is sent to the fluorescent 
lamp 25 from the inverter 101 is adjusted. 

[0026] Since the gap of the brightness of a display image happens at this 
time when the brightness from^ back light equipment 1 decreases, when a 
certain signal is received in the modulated light control circuit 103 from 
the back light control switch 104, a contrast control signal is sent so 
that a contrast en hunger strike function may be set automatically in the 
image transformation control circuit 109, and it is made to make it 
brightness almost comparable before operating the back light control 
switch 104. 

[0027] The image transformation circuit 108 which received the contrast 
control signal is sent from a graphic controller 110, performs image 
transformation according to an indicative data, and it carries out image 
display to the liquid crystal display component 2 through the drive 
control circuit 107, the actuation signal impression circuit 106, and the 
information signal impression circuit 105. 

[0028] this example of an operation gestalt — as back light equipment 
] — the fluorescent lamp 25 of 9W — four — using it — the lotnl — 
carrying out ON/OFF of the fluorescent lamp 25 of the number of rirbi tn-ii iun. 
since it is power 36W — one — 9 — 18W can be expected by W or 2, and 



the lowering of electric power of 27W can be expected by three. 
[0029] Moreover, when there is further ON/OFF to back light equipment 1 
with the back light control switch 104, brightness of a display image is 
changed by the usual route indicated previously. 
[0030] 

[Effect of the Invention] As explained above, according to this invention, 
an operator can turn off in arbitration any of two or more light sources 
of back light equipment they are, and can perform low-power-ization. 
Furthermore, since a contrast en hunger strike function is set 
automatically, the gap of the image quality brightness of back light 
equipment ad justment-before and the back can be maintained at min. 
[0031] Moreover, also in the activity in dark places, such as a dark room, 
the burden given to an eye by the brilliance control of back light 
equipment can be made into min. 



[Translation done. ] 
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